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Abstract
Lagrangian descriptions of irreducible and reducible integer higher-spin represen-
tations of the Poincare group subject to a Young tableaux Y [sˆ1, sˆ2] with two columns
are constructed within a metric-like formulation in a d-dimensional flat space-time on
the basis of a BRST approach extending the results of [arXiv:1412.0200[hep-th]]. A
Lorentz-invariant resolution of the BRST complex within both the constrained and
unconstrained BRST formulations produces a gauge-invariant Lagrangian entirely in
terms of the initial tensor field Φ[µ]sˆ1 ,[µ]sˆ2 subject to Y [sˆ1, sˆ2] with an additional tower
of gauge parameters realizing the (sˆ1−1)-th stage of reducibility with a specific depen-
dence on the value (sˆ1−sˆ2) = 0, 1, ..., sˆ1. Minimal BRST–BV action is suggested, being
proper solution to the master equation in the minimal sector and providing objects ap-
propriate to construct interacting Lagrangian formulations with mixed-antisymmetric
fields in a general framework.
1 Introduction
Some topical problems of high-energy physics are related to higher-spin (HS) field theory,
being part of the LHC experiment program. The so-called tensionless limit of (super)string
theory [1], operating an infinite tower of HS fields with integer and half-integer generalized
spins, incorporates HS field theory into superstring theory and turns it into a method of
studying the classical and quantum structure of the latter (for the current status of HS field
theory, see the reviews [2], [3], [4]). This paper examines the construction of Lagrangian
formulations (LFs) and so-called BRST–BV master actions in the minimal sector of the
field-antifield formalism for free integer mixed-antisymmetric (MAS) tensor HS fields in a
flat R1,d−1-space-time subject to an arbitrary Young tableaux (YT) with 2 columns, Y [sˆ1, sˆ2],
for sˆ1 ≥ sˆ2, in a metric-like formalism on a basis of the BRST–BFV approach [5], [6].
Irreducible Poincare or (anti)-de-Sitter ((A)dS) group representations in constant curva-
ture space-times may be described by mixed-symmetric (MS) HS fields subject to an arbi-
trary YT with k rows, Y (s1, ..., sk) (the case of a symmetric basis), determined by more than
one spin-like parameters si [7], [8], and, equivalently, by MAS (spin-)tensor fields subject
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to an arbitrary YT, albeit with l columns, Y [sˆ1, ..., sˆl] (the case of an antisymmetric basis),
with integers [9], [10] or half-integers sˆ1 ≥ sˆ2 ≥ ... ≥ sˆl having a spin-like interpretation.
MS and MAS HS fields arise in d > 4 space-time dimensions in addition to totally
symmetric and antisymmetric irreducible representations of the Poincare and (A)dS algebras.
For these latter, as well as for MS HS fields, LFs for massless and massive free higher-spin
fields are well-developed (see, e.g. refs. in [9]) [11], [12], [13], [20], [22], including the BRST–
BFV approach, e.g., in [14]–[19]. For MAS, the problem of field-theoretic description has
not been solved completely, except for: massless constrained MS and MAS tensor fields
on Minkowsky space, R1.d−1, as the elements of irreducible representations of gl(d)-algebra,
in terms of multiforms [23] on a base of BRST detour quantization techniques [24], with
Einstein operator for the equations of motion; constrained bosonic MAS fields with 2 group
indices: Lagrangians for massless HS fields on Minkowsky and for massive HS fields on AdS
spaces have been considered respectively in [25], [26], whereas the massless fields at the level
of the equations of motion in a frame-like formulation were studied in [27].
The paper is organized as follows. In Section 2, we remind the key points of find-
ing BRST–BFV Lagrangian formulations for MAS HS fields. In Section 3 we find gauge-
invariant Lagrangians in explicit tensor forms on a basis of the BRST complex resolution.
The construction of a minimal master action and the possibility to deform its structure by
non-quadratic interacting terms with appropriate HS fields in the BRST–BFV approach are
briefly examined in Section 4.
We use the convention ηµν = diag(+,−, ...,−) for the metric tensor, with the Lorentz
indices µ, ν = 0, 1, ..., d − 1, and the notation (A), [ghH , ghL, ghtot](A) for the respective
values of Grassmann parity, BFV, ghH , BV, ghL and total, ghtot = ghH + ghL, ghost
numbers of a quantity A. The supercommutator [A, B} of quantities A,B with definite
values of Grassmann parity is given by [A ,B} = AB − (−1)(A)(B)BA.
2 BRST-BFV Lagrangian formulations
Recall [9] that a massless integer-spin irreducible representation of the Poincare group in
Minkowski space R1,d−1 is described by a rank-(sˆ1+sˆ2) tensor field Φ[µ1]sˆ1 ,[µ2]sˆ2≡Φµ11...µ1sˆ1 ,µ21...µ2sˆ2
with generalized spin s ≡ (s1, ..., ss2 ; ss2+1, ..., ss1) = (2, 2, ..., 2; 1, ..., 1) (omitting the symbol
”ˆ” under sˆi and s1 ≥ s2 > 0, s1 ≤ [d/2]), subject to a YT, Y [s1, s2] with 2 columns of
height s1, s2. The field satisfies differential equations (Klein–Gordon and divergentless ones)
(1) and algebraic equations (traceless and mixed-antisymmetry ones) (2) :
∂µ∂µΦ[µ1]s1 ,[µ2]s2 = 0, ∂
µiliΦ[µ1]s1 ,[µ2]s2 = 0, for 1 ≤ li ≤ si, i = 1, 2, (1)
ηµ
1
l1
µ2l2Φ[µ1]s1 ,[µ2]s2 = 0, for 1 ≤ li ≤ si, Φ[[µ1]s1 ,µ21...µ2l2−1︸ ︷︷ ︸µ2l2 ]...µ2s2 = 0, (2)
where the bracket means that the indices inside do not take part in antisymmetrization.
Equivalently, the relations(
l0, li, l12, t12
)|Φ〉 = (∂µ∂µ,−iaiµ∂µ, 12a1µa2µ, a1+µ a2µ)|Φ〉 = 0, (3)
for |Φ〉 =
[d/2]∑
s1=0
s1∑
s2=0
ıs1+s2
s1!s2!
Φ[µ1]s1 ,[µ2]s2
2∏
i=1
si∏
li=1
a
+µili
i |0〉, (4)
2
describe all the integer spin MAS ISO(1, d − 1) group irreps with the help of a string-like
vector |Φ〉 ∈ Hf in an auxiliary Fock space Hf , generated by 2 pairs of fermionic oscillators
aiµi(x), a
j+
νj
(x): {aiµi , aj+νj } = −ηµiνjδij. To describe the single Poincare group irrep of spin
s = [s1, s2], we extend (3) by spin relations with the number particle operators g
i
0:
gi0|Φ〉 = (si − d2)|Φ〉, for gi0 = −12 [ai+µ , aµi]. (5)
The condition that the BRST operator be hermitian leads to extending the set of primary
constraints {oα} =
{
l0, li, l12, t12
}
by their hermitian conjugates with respect to the scalar
product in Hf :
〈Ψ|Φ〉 =
∫
ddx
[d/2]∑
s1=0
s1∑
s2=0
(−1)s1+s2
s1!s2!
Ψ∗[µ1]s1 ,[µ2]s2 (x)Φ
[µ1]s1 ,[µ
2]s2 (x), (6)
so that the total set of constraints together with gi0, oI =
{
l0, li, l12, t12, l
+
i , l
+
12, t
+
12, g
i
0
}
, forms a
Lie superalgebra, A(Y [2],R1,d−1). The BRST operator Q′ which encodes A(Y [2],R1,d−1) has
the same form as the one with the deformed superalgebra Ac(Y [2],R1,d−1) for the converted
operators OI = oI + o
′
I , obtained by resolving the problem of an additive conversion for
the subalgebra sl(2) ⊕ sl(2) in A(Y [2],R1,d−1), with constraints being only the algebraic
second-class ones, l12, t12, l
+
12, t
+
12, and the pair g
i
0, which reflects this fact: [l
+
12, l12} = 14
∑
i g
i
0;
[t+12, t12} =
∑
i(−1)igi0. From the explicit form of Verma module construction for the sl(2)⊕
sl(2) algebra, and from presenting its elements o′I as polynomials in the new Fock space H
′
with 2 pairs of bosonic oscillators bi, b
+
i (for [bi, b
+
j ] = δij), we present o
′
I [9] as follows:[
gi′0 , l
′
12, t
′
12
]
=
[
hi + b
+
1 b1 + (−1)ib+2 b2,−14(
∑
hk + b
+
1 b1)b1,−(
∑
(−1)khk + b+2 b2)b2
]
(7)
and
[
t+′12, l
+
12
′]
=
[
b+2 , b
+
1
]
with yet undetermined R-constants hi. In order to be hermitian-
conjugated to each other for the corresponding pair, t+′12 and t
′
12, l
+′
12 and l
′
12, as well as to be
hermitian self-conjugated for gi′0 , the Grassmann-even operator (K
′)+ = K ′ is introduced:
K ′ =
∞∑
ni=0
(−1)n1+n2Ch1+h2(n1)Ch2−h1(n2)
4n1n1!n2!(h1 + h2 + n1)(h2 − h1 + n2) |n1, n2〉〈n1, n2|, for Ch(n) =
n∏
i=0
(h+ i),(8)
with |n1, n2〉 =
∏
i(b
+
i )
ni |0〉 providing modified hermiticity properties in H′:
(s′12)
+K ′ = K ′s′+12, (g
i′
0 )
+K ′ = K ′gi′0 for s ∈ {t, l}. (9)
The hermitian nilpotent BRST operator Q′, (Q′)2 = 0, for Ac(Y [2],R1,d−1) (Q′+K = KQ′
with K = 1 ⊗ K ′ ⊗ 1ghH and ghH(Q′) = 1) obtained with bosonic q(+)i and fermionic
η0, η
(+)
12 , ϑ
(+)
12 , η
i
G coordinates and corresponding momenta p
(+)
i and P0,P(+)12 , λ(+)12 ,P iG, having
the opposite values of ghH for the respective elements OI , reads as follows:
Q′ = Q+ ηiG(σ
i + hi) +DiP ig, with Q = η0l0 + iqiq+i P0 + ∆Q, (10)
∆Q=
(
qil
+
i +η12L
+
12 + ϑ12T
+
12 +
1
2
ijη12q
+
i p
+
j + ϑ12(q
+
2 p1 + q1p
+
2 ) + h.c.
)
σi + hi = G
i
0 − q+i pi − qip+i + η+12P12 − η12P+12 + (−1)i(ϑ+12λ12 − ϑ12λ+12), (11)
with ij = −ji, 12 = 1, a generalized spin operator σi, and the only nontrivial (super)
commutators [qi, p
+
j ]= −ı{ηiG,P iG, }=δij, −ı{η0,P0, } = {η12,P+12} = {ϑ12, λ+12} = 1.
3
The Lagrangian formulation in the unconstrained case for an HS field with given spin
[s1, s2] = [s]2 is determined by a gauge-invariant action and a sequence of (s1 + s2)-stage
reducible gauge transformations:
S[s]2 =
∫
dη0[s]2〈χ0|K[s]2Q[s]2 |χ0〉[s]2 , δ|χk〉[s]2 = Q[s]2|χ(k+1)〉[s]2 , for k = 0, ...,
∑
i
si, (12)
with a non-gauge |χ(∑i si+1)〉[s]2 , where |χ0〉[s]2∣∣q+,p+...=0 = |Φ〉[s]2 (4), and with the substi-
tutions (K,Q)
∣∣
hi→hi(s) =
(
K[s]2 , Q[s]2
)
made for hi(s), being (together with field and gauge
parameter vectors |χk〉[s]2 , k = 0, 1...) eigen-values and eigen-vectors for the spectral problem
which follows from the BRST complex: Q′|χ0〉 = 0, δ|χk〉 = Q′|χk+1〉, ghH(|χk〉) = −k in
the representation (qi, pi, η12, ϑ12,P0, P12, λ12, |0〉 = 0 ; P iG)|χk〉 = 0:(
Q|χ0〉, δ|χk〉) = (0, Q|χk+1〉(1− δk,∑i si+1) and [σi + hi]|χk〉 = 0, (13)
|χk〉 =
∞∑
{n}b=0
1∑
{n}f=0
η
nη0
0 η
+nη12
12 ϑ
+nϑ12
12 P+nP1212 λ+nλ1212
2∏
i=1
q
+nqi
i p
+npi
i b
+nbi
i
∣∣Φk(ai+){n}f{n}b〉 ,(14)
therefore − hi(s) = si − d+ 1− δ(m, 0)
2
− (−1)i , s1,∈ Z, s2 ∈ N0 (15)
in the massless and massive cases, with 2 pairs of additional odd oscillators in (Li, L
+
i ) =
(li +mfi, l
+
i +mf
+
i ).
In the constrained case, the only differential constraints compose a BRST complex, in-
cluding a restricted BRST operator and a spin operator (Qr, σ
i
r) = (Q, σ
i)
∣∣
(η
(+)
12 =ϑ
(+)
12 =0)
, with-
out conversion and with off-shell BRST-extended traceless and MAS constraints, which enter
into the definition of a constrained LF of s1 + s2 − 1-stage of reducibility,
Sr[s]2 =
∫
dη0[s]2〈χ0r|Qr|χ0r〉[s]2 ,
(
δ; l12 +
1
2
ijqipj; t12 + q2p
+
1 + q
+
1 p2
)
|χkr〉 =
(
Qr|χk+1r 〉;~0
)
(16)
for k = 0, 1, ..., s1 + s2. In the η0-independent form, |χ0r〉 = |S0r 〉+ η0|B0r 〉, the action reads
Sr[s]2 = (−1)s1+s2 [s]2
(
〈S0r
∣∣, 〈B0r ∣∣)( l0 −∆Qr−∆Qr qiq+i
)( ∣∣S0r 〉[s]2∣∣B0r 〉[s]2
)
. (17)
Note, without off-shell constraints, we have obtained from (16) a generalized triplet formu-
lation, which describes reducible Poincare group representations with different spins.
3 Metric-like component Lagrangians fromBRST com-
plex resolution
The deduction of component Lagrangians (for m = 0) entirely in terms of the initial HS
tensor field Φ[µ1]s1 ,[µ2]s2 is based on a partial gauge-fixing procedure for unconstrained LF
(see [10] for details):
1. removing the dependence on the auxiliary oscillators b+i , i = 1, 2 in |χk〉[s]2 by means of
the gauge transformations (13) resulting in the gauge conditions:
(
b2λ
+
21, b1P+12λ+21
)
|χk〉
= 0, for k = 0, . . . ,
∑2
i si;
4
2. removing the dependence on the ghosts ϑ+12, η
+
12 in |χk〉[s]2 via the residual gauge trans-
formations (13) and the equations of motion, which leads to the vanishing of |χl〉 = 0,
l = s1 + 1, ...
∑
i si and to algebraic relations on the final field and gauge vectors, so
that the surviving |χk〉 = 0, k = 0, ..., s1 depend entirely on the single (restricted only
by partial mixed symmetry) component tensor field.
Calculating the scalar products for the resulting Lagrangian action
S[s]2 = (−1)
∑
si
[s]2〈Φ
∣∣{ s2∑
r=0
(−1)r22r
r!(r + 1)!
(l+12)
r
[
l0 −
{
1 + r
2
}∑
i
l+i li −
2
r + 2
l+12
∑
i
lil
+
i l12
+ 2l+12l2l1 + 2l
+
1 l
+
2 l12
]
lr12
}∣∣Φ〉[s]2 (18)
and expressing the tensor components in the remaining tower of gauge transformations leads
to the final LF for the field Φ[µ1]s1 ,[µ2]s2 subject to Y [s1, s2] of spin [s]2:
S[s2](Φ) =
∫
ddx
{ s2∑
r=0
(−1)r
(s1 − r)!(s2 − r)!r!(r + 1)!(Tr
rΦ)[µ1]s1−r,[µ2]s2−r
[
∂2(TrrΦ)[µ
1]s1−r,[µ
2]s2−r
−{1 + r
2
}(
(s1 − r)∂µ11∂ν11δ
µ21
ν21
+ (s2 − r)∂µ21∂ν21δ
µ11
ν11
)
(TrrΦ)ν
1
1µ
1
2...µ
1
s1−r,ν
2
1µ
2
2...µ
2
s2−r
−(s1 − r)(s2 − r)
2(r + 2)
ηµ
1
s1−rµ
2
1
{
2∂2(Trr+1Φ)[µ
1]s1−r−1,µ
2
2...µ
2
s2−r −
(
(s2 − r − 1)∂µ22∂ρ21δ
µ11
ρ11
+(s1 − r − 1)∂µ12∂ρ21δ
µ11
µ22
)
(Trr+1Φ)ρ
1
1µ
1
2...µ
1
s1−r−2,ρ
2
1µ
2
3...µ
2
s2−r
}
+
1
2
(s1 − r)(s2 − r)
{
ηµ
1
s1−rµ
2
1∂µ1s1−r
∂µ21(Tr
rΦ)[µ
1]s1−r,[µ
2]s2−r
+ηρ1s1−rρ
2
1
∂µ
1
s1−r∂µ
2
1(TrrΦ)[µ
1]s1−r−1ρ
1
s1−r,ρ
2
1µ
2
2...µ
2
s2−r
}]}
. (19)
with the notation for a multiple trace, (TrrΦ)[µ1]s1−r,[µ2]s2−r ≡ Φ[µ1]s1−rν1...νr,νr...ν1 [µ2]s2−r ≡∏r
i=1 η
µ1s1+1−iν
2
i Φ[µ1]s1 ,[µ2]s2 , and for the gauge-independent s1-level gauge tensor parameter
ϕs1[µ2]s2
in terms of
∣∣ϕs1(a+)〉[0,s2] [with s2 = s1 − l]:
δ
∣∣ϕs1−k(a+)〉[k,s2] = −((s1 − k + 1)l+1 + l+2 t12)∣∣ϕs1−k+1(a+)〉[k−1,s2], (20)
for
{
ts212
∣∣ϕs1−k(a+)〉[k,s2] ∈ Y [s2 + k, 0], k = 0, ..., l;
ts1−k12
∣∣ϕs1−k(a+)〉[k,s2] ∈ Y [s1, s2 − s1 + k], k = l + 1, ..., s1 , (21)
where the fact of belonging to the YT is understood for component tensor gauge parameters
ϕs1−k[µ1]k,[µ2]s2 of rank (k + s2) in
∣∣ϕs1−k(a+)〉[k,s2] (with the structure being as in (4)) after
respective multiple application of the Young antisymmetrization realized by ts212, t
s1−k
12 . In
terms of the tensor relations we represent (20), (21) as
δϕs1−k[µ1]k,[µ2]s2 = (s1 − k + 1)∂[µ1ϕ
s1−k+1
[µ1]]k−1[µ2]s2
+ (−1)k∂[µ21(Y ϕs1−k+1)[[µ1]k−1,µ1]µ22...µ2s2 ],(22)
for
{
(Y s2ϕs1−k)[[µ1]k,µ1k+1...µ1k+s2 ]
∈ Y [s2 + k, 0], k = 0, ..., l;
(Y s1−kϕs1−k)[[µ1]k,µ1k+1...µ1s1 ][µ2]s2−s1+k ∈ Y [s1, s2 − s1 + k], k = l + 1, ..., s1
.(23)
where (Y ϕs1−k)[[µ1]k,µ1]µ22...µ2s2 = −s2ϕ
s1−k
[[µ1]k,µ1]µ
2
2...µ
2
s2
,
5
and antisymmetrization in ∂[µ1ϕ[µ1]]k−1[µ2]s2 , (Y ϕ
s1−k)[[µ1]k,µ1]µ22...µ2s2 (∂[µ21(ϕ
s1−k)[µ1]k,µ22...µ2s2 ])
contains the factor 1/k (1/s2)
1 . The resulting LF is a gauge theory of (s1 − 1)-th stage
of reducibility, which describes the free dynamics of a massless Bose-particle of spin [s1, s2],
with the single off-shell restriction of Young symmetry on the field Φ ≡ ϕ0 and the gauge
parameters ϕ1, ..., ϕs1 . If we derive a component LF without auxiliary tensor fields, starting
from the constrained BRST LF (16), we shall come to the same result (19), (22).
4 Minimal BRST-BV actions and interacting problem
For simplicity, we consider a component LF and introduce a total set of minimal ghosts and
their antifields, according to the rule (for the vanishing value of ghH):
ϕs1−k[µ1]k,[µ2]s2 → C
s1−k
[µ1]k,[µ2]s2
: (ε, ghL)C
s1−k
[µ1]k,[µ2]s2
= s1 − k, k = 0, ..., s1, (24)
Cs1−k[µ1]k,[µ2]s2 → C
s1−k|∗
[µ1]k,[µ2]s2
:
(
ε,−ghL
)
Cs1−k|∗ = 1 + s1 − k, (25)
with an odd Φ∗[µ1]s1 ,[µ2]s2 ≡ C
0|∗
[µ1]s1 ,[µ
2]s2
, C0 ≡ ϕ0 = Φ, where Cs1−k|∗, Cs1−k are sub-
ject to the Young symmetry constraints (23). The minimal BRST–BV action, Smin[s2] =
Smin[s2]
(
C0, ..., Cs1 , C0|∗, ..., Cs1|∗
)
, for a free HS field
Smin[s2] = S[s2] +
∫
ddx
s1−1∑
k=0
Ck|∗[µ
1]s1−k,[µ
2]s2
[
(k + 1)∂[µ1C
k+1
[µ1]s1−k−1],[µ
2]s2
+(−1)s1−k∂[µ21(Y Ck+1)[[µ1]s−k−1,µ1]µ22...µ2s2 ]
]
(26)
being a proper solution of a master equation in terms of an odd Poisson bracket in the
field-antifield space M:
(Smin[s2] ,Smin[s2] )[s]2 = 2∫ ddxSmin[s2]
 s1∑
k=0
←−
δ
δCk|[µ1]s1−k,[µ2]s2 (x)
−→
δ
δC
k|∗
[µ1]s1−k,[µ
2]s2
(x)
Smin[s2] = 0,(27)
for
(
F,G
)
[s]2
def
=
∫
ddxF
 s1∑
k=0
←−
δ
δCk|[µ1]s1−k,[µ2]s2 (x)
−→
δ
δC
k|∗
[µ1]s1−k,[µ
2]s2
(x)
− (Ck ↔ Ck|∗)
G (28)
given for any functionals F.G ∈ C[M]. The action serves to construct a quantum action
under an appropriate choice of a tower of reducible gauge conditions (e.g. for the MAS field
Φ[µ1]s1 ,[µ2]s1 : (∂
µi ,Tr)Φ[µ1]s1 ,[µ2]s1 = (0, 0), so that the gauge-fixed Lagrangian should contain
only term with ∂2) in the extended field-antifield space, as well as to find an interacting
theory, including the MAS HS field Φa[s]2 , a = 1, 2, ..., with a vertex at least cubic in Φ
a
[s]2
2,
1The Lagrangain formulations for massless bosonic HS fields subject to Y [s1, s2] [25] does not contain the
tower of reducible gauge transformations
2When the paper was published in the Arxiv, we have known on the results of no self-interaction vertexes
[28, 29] which could extend the Lagrangian formulation for free MAS HS field Φ1[s]2 ≡ Φ[s]2 , but with
tower of reducible gauge transformations (see Eq.(2.2) in [29]) being differed with ones given by (22), (23).
Note, the gauge transformations (2.2) for s1 > s2 in [29] and (2.3), (2.12) for s1 = s2 in [28] did not
preserve the respective Young symmetry properties for the gauge transformed field and gauge parameters,
e.g. (Φ[s]2 + δΦ[s]2) 6∈ Y [s1, s2] for Φ[s]2 ∈ Y [s1, s2] and so on.
6
as well as Φ[s]2 interacting with an external electromagnetic field and some other HS fields
which realize another Poincare group irrep, e.g., a totally-symmetric HS field in the Fronsdal
formulation, like cubic interaction with gravitational field for simple mixed-symmetric fields
in the frame-like formulation [30]. The consistency of deformation is to be controlled by
the master equation for the deformed action with the interaction terms, thus producing a
sequence of relations for these terms.
Notice, first, that the LF in the case of massive MAS HS fields in R1,d−1 may be obtained
by dimensional reduction of the massless theory in R1,d, leading to a non-gauge theory. Sec-
ond, the metric-like LF (19), (22) may be deformed to describe dynamic of both MAS HS
field with spin [s]2 on the AdS(d) space and, independently, dynamic of MAS conformal
HS field on R1,d−1 which, in turn maybe used to study AdS/CFT correspondence problem.
The Fock-space inspired Lagrangian quantization for considered BRST-BFV LFs may be
described with help of generalized field-antifield vector,
∣∣χ0g|(r)〉[s]2 containing in its decom-
position in powers of ghosts whole set of ghost fields and theirs antifields as considered in
[31] for totally-symmetric and suggested in [32] for mixed-symmetric bosonic constrained HS
fields.
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